Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.019; wR factor = 0.048; data-to-parameter ratio = 17.8.
In the title compound, (C 4 H 8 N 3 O) 2 [CdCl 4 ], the asymmetric unit comprises two creatininium cations and one tetrachloridocadmate anion. CdÁ Á ÁO secondary bonding links one of the two imidazole rings and the anion into ion pairs. The free and bound cations form layers between which the [CdCl 4 ] 2À anions are sandwiched. The Cd II atom adopts a distorted trigonal-bipyramidal geometry in which the CdÁ Á ÁO bond is axial. Intermolecular N-HÁ Á ÁCl hydrogen bonds form a two-dimensional network parallel to (001) which ensures the junction between creatininium cations and [CdCl 4 ] 2À anions.
Related literature
An abnormal level of creatinine in biological fluids is an indicator of various medical conditions, see : Narayanan & Appleton (1980) . For interactions between creatinine and biologically important metal ions, see : Canty et al. (1979) . Different complex species are formed depending on the reaction conditions, see : Nishida & Kida (1985) . For bond lengths in the neutral creatinine molecule, see: Smith & White (2001) and in creatinium compounds, see: Wilkinson & Harrison (2005) . For Cd-Cl bond distances in dichloridobis(creatinine)cadmium(II), see: Okabe et al. (1995) . For ClCd-Cl bond angles in bis(2,3,5-triphenyltetrazolium)tetrachloridocadmate(II), see : Zhang et al. (2007) . For hydrogenbond motifs, see: Bernstein et al. (1995) ; Etter et al. (1990) .
Experimental
Crystal data (C 4 Hydrogen-bond geometry (Å , ). Creatinine (2-amino-1,5-dihydro-1-methyl-4H-imidazol-4-one) is the waste product of protein metabolism that is found in the urine. It can be measured to assess overall kidney function. An abnormal level of creatinine in biological fluids is an indicator of various malady states (Narayanan & Appleton, 1980) . Over the last decade, there have been an increasing number of reports on compounds resulting from the combination of creatinine and biologically important metal ions, in order to obtain structural information on the mode of interaction between them. (Canty et al., 1979) , however, the different complex species are formed depending on the reaction conditions (Nishida & Kida, 1985) . In the title compound, (I), we determine the crystal structure of a new cadmium complex showing the metal coordination and the structure cohesion. It is the first example of salt containing creatininium cation and (CdCl 4 ) 2-anion.
The asymmetric unit, shown in Fig. 1 , consists of the tetrachlorocadmate anion and two cations of creatinine protonated.
Hence, the complex investigated is better formulated as:
The cadmium is coordinated to four Cl atoms and one O atom forming a distorted trigonal bipyramid CdX 4 O. As can be seen in Table 1 , three of the four Cd1-Cl bond distances (2.4571 (5), 2.4596 (4) and 2.4627 (4) Å) are similar to those found in the dichlorobis(creatinine)cadmium(II) (Okabe et al., 1995) and significantly shorter than the axial Cd···Cl3 distance (2.5678 (4) Å) witch is in trans position to the O atom (d Cd1-O = 2.6854 (13) Å and 0.1 Å longer than the other chlorine atoms. In the trigonal bipyramid CdCl4O, the displacement of Cd towards Cl3 from the equatorial plane defined by Cl1; Cl2 and Cl4 atoms is 0.2574 (2) Å. Furthermore, the Cl-Cd-Cl bond angles in the title complex fall in the range 96.649 (15) ° -120.122 (17) ° which is very different to those of the free anionic CdCl 4 moiety of bis(2,3,5-triphenyltetrazolium) tetrachloridocadmate(II) (Zhang et al., 2007) where the Cl-Cd-Cl bond angles lie in the range 107.18 (3) °-117.232 (16) °.
As expected, creatininium cations are approximately planar. In the bound cation, the r.m.s. deviation for the non-H atoms = 0.0311 Å, the maximum deviation of N5 from the mean plane is 0.0592 (15) Å. However, the free cation has a r.m.s deviation for non-H atoms = 0.0488 Å with a maximum deviation from the mean plane = 0.0851 (0.11) Å (for O2).
In table 1 respectively (Smith & White, 2001) . Such difference in C-N bonds has been reported in some creatinium compounds (Wilkinson et al., 2005) .
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In the crystal structure of (I), the anionic and cationic components are linked by N-H···Cl, hydrogen bonds into a continuous two-dimensional network (Table 3 ). In which alternating R 2 2 (8), R 2 4 (12) and R 6 6 (28) (Bernstein, et al.,1995) hydrogen-bonded rings are formed. Fig. 2 also shows a strong intramolecular hydrogen bond (N4-H4···Cl4) which can be described with an S(6) graph set motif. These rings form layers joined by means of the N6-H6···Cl2 hydrogen bond. In terms of graph-set analysis (Etter et al., 1990; Bernstein et al., 1995) , the descriptor for this pattern is R 4 4 (12) ring (Fig. 3) .
The title compound was crystallized from a supersaturated hydrochloric acid solution (45%, 5 ml) prepared using doubly distilled water and a mixture of cadmium(II) chloride (1.83 g) and creatinine (2.26 g). Colourless plates-shaped single crystals of (I) were obtained at ambient temperature by slow evaporation of the solution.
Refinement
The iminium and ammino H atoms were located in a difference Fourier map and was refined isotropically. The methyl H atoms were constrained to an ideal geometry (C-H = 0.96 Å) with U iso (H) = 1.2U eq (C), but were allowed to rotate freely about the C-C bonds. The methylene H atoms were placed in geometrically idealized positions (C-H = 0.97 Å) and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C). Figures   Fig. 1 . The independent components of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level. 216 parameters Extinction correction: SHELXL97 (Sheldrick, 2008) 
